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UPDATE # 2 ς MAY 29, 2020 

Analyzing Air Quality and Climate Change Data During the COVID-19 Pandemic 

What Are We Learning? 

Background ς For over 30 years, the Maryland Department of the Environment (MDE) and 

the University of Maryland College Park (UMCP) have worked in partnership to conduct policy-

relevant research on air quality and climate change. This partnership has often involved 

collaboration with other states and partners like the National Aeronautics and Space 

Administration (NASA), the National Institute of Standards and Technology (NIST), the National 

Oceanic and Atmospheric Administration (NOAA) and other universities like Howard University 

and the University of Maryland Baltimore County. This collaborative research effort has led to 

some of the statesΩ and the nationΩs most successful efforts to reduce air pollution and protect 

public health. MarylandΩǎ Departments of Transportation and Natural Resources have also 

provided support to the current effort.   

COVID-19 Analyses ς The goal of this research is to help inform policy makers working on 

efforts to further improve air quality and to reduce greenhouse gases (GHG). This effort, started 

in early March, is using traffic, satellite, air quality, GHG and other data to analyze how reduced 

traffic and other changes linked to social distancing during the COVID-19 pandemic are 

affecting pollutants that contribute to poor air quality and climate change. The analyses are 

evolving and it is not possible to draw definitive conclusions at this time, but the data is 

extremely interesting. Update # 1 on this issue was released on April 18, 2020. 

What We Have Seen to Date Χ ! vǳƛŎƪ Overview 

¶ Traffic continues to be down, but both car and truck traffic began to slowly increase 

around the middle of April. Truck traffic appears to have returned to normal levels. 

¶ Satellite measurements of nitrogen dioxide (NO2) continue to show significant 

reductions in column NO2.  NO2 is a very good indicator for combustion related 

emissions. 

¶ Levels of air pollutants like ozone (photochemical smog) and fine particles (PM2.5) are 

also very low right now. These low levels appear to be driven more by the historical 

downward trend from regulatory programs and less by COVID-19 related activities. 



2 
 

¶ Levels of carbon dioxide (CO2) in the air, measured from tall towers and by University of 

Maryland College Park airplanes flying around Baltimore are also lower than expected.  

CO2 is the most prevalent GHG linked to climate change. 

¶ Analysis shows emissions from power plants and other energy generation sources are 

also down. Emissions of nitrogen oxide (NOx) and sulfur dioxide (SO2), key emissions 

linked to ozone and PM2.5 air pollution are down. Emissions of CO2 are also low.  

Interestingly, these low emissions in the energy sector appear to be more driven by 

historical downward trends driven by regulatory programs and not so much COVID-19 

related activities. 

¶ Data on vehicle miles travelled (VMT) show dramatic reduction in VMT in the 50 to 80% 

range. This means that mobile source emissions of NOx and CO2 should be down 

significantly. Efforts to quantify these reductions are ongoing.  

¶ Initial analysis of telework indicates that common sense efforts to expand telework 

policies could generate significant reductions in GHG emissions.  

Traffic Data ς Initial and primary analyses of traffic data use a59Ωǎ ǊƻŀŘǎƛŘŜ air monitoring 

station located at the I-95 rest stop between Baltimore and Washington. Light duty gasoline 

vehicle traffic (cars and passenger trucks) remain down by approximately 40% though it has 

been steadily increasing back towards levels seen before social distancing measures were 

implemented. The most recent data points indicate traffic only 32% below baseline levels.  

Heavy duty diesel vehicles experienced a maximum 8% decline during the lowest week in April. 

However, since March 14th, truck traffic in general has only been down 2% in aggregate and has 

been at levels similar to the baseline prior to COVID-19 related response activities. 
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Satellite Data ς Satellites have become a powerful tool to analyze air quality and climate 

change.  NASA works closely with UMCP and MDE on satellite data analysis. UMCP has been 

using the satellite data to look at changes in tropospheric column NO2. Tropospheric column 

NO2 is the NO2 measured in the lowest layer of the atmosphere observed by the satellite from 

its orbit. These data are directly related to ozone air pollution and are also a good indicator for 

changes in emissions of combustion sources (power plants and vehicles). The data shown 

below, which is still very preliminary, shows maps of NO2 acquired before and during the 

COVID-19 pandemic. The red in the satellite images correspond to about 2 ppb near the earth 

surface, within the air quality standard for NO2, but enough to make a lot of smog and possibly 

lead to an ozone event.     

Satellite Observations of NO2 

Average Tropospheric Column NO2 for March 25 ς May 26, 2019 (left) and 2020 (right) as Observed by TROPOMI 

(TROPOspheric Monitoring Instrument).  Data Are Only Used When Cloud Cover is Less Than 30% 

 

Air Quality Data 

Preliminary MDE analysis of air quality data from March 14th-May 18th attempts to tease out 

the level of improved air quality associated 

with the COVID-19 response activities. This is 

complicated as multiple factors, including 

weather, historical downward trends, and 

challenging springtime atmospheric 

chemistry, must be considered. To isolate the 

benefit of COVID-19 related activities, only 

the additional benefit above long term 

downward air pollutant and emissions trends 

 

Credit ς Tim Canty, UMCP 

OTC = Ozone Transport Commission                                             Credit  ς Tom Downs, ME 
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driven by regulatory programs were considered.   

Average concentrations measured below the historical trends can provide preliminary 

estimates of how much the COVID-19 response activities have reduced NOx air pollution. NOx 

measurements were estimated to have decreased 15 to 18% in the urban areas. NOx showed 

little change at the elevated Piney Run site, but 

total reactive nitrogen (NOy), which includes 

long-range transport species, measured a 9% 

decrease beyond the historical downward trend. 

Ozone is low, with peak 8-hour ozone 

measurements setting all-time or near-all-time 

lows regionally. However, maximum 

temperature data shows the period has been 

quite cool, making a quantitative assessment of 

the impact on ozone premature. 

PM2.5 concentrations are amongst the lowest ever recorded in Maryland, but they are within 

the noise of the historical downward trend 

data, with no clear COVID-19 response related 

impact noted at this time.    

Preliminary overall conclusions are summarized 

below.  

¶ Ozone or smog is near record lows, but 

other factors can play a major role in 

these reductions. 

¶  PM2.5 levels are also amongst the 

lowest ever recorded.  Like ozone, other factors are playing a major role in these 

reductions. 

¶ Carbon monoxide (CO) levels are down by approximately 25% above and beyond 

existing trends. CO is an air pollutant directly linked to mobile source emissions, 

especially cars and light duty trucks. 

¶ NOx concentrations in the urban areas are also down by about 15% above and beyond 

existing trends.  

¶ Levels of NOy, often used as an indicator for air pollution transported from upwind 

states, are down about 9% beyond the existing trend at the MDE mountain top Piney 

Run monitor in Western Maryland. 
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¶ Black carbon levels at the MDE near road air monitoring site in Howard County are 

down about 30% beyond current yearly trends. Black carbon is also a potent contributor 

to climate change and is often associated with mobile source emissions, especially 

diesel.  

New Greenhouse Gas and Climate Change Analyses  

We are cooperating with NASA, NOAA, and NIST in this effort. Only part of the data has been 

analyzed, and all must be confirmed, but emissions of both CO and CO2 from Baltimore and 

Washington appear to have fallen roughly 30% due to travel and other restrictions 

implemented to fight COVID-19. NOAA is supporting efforts to model air quality primarily for 

forecasting needs, and has brought a research aircraft to the eastern US.  Flying over major 

cities between Washington, DC and Boston, MA, this aircraft has been measuring GIDΩǎ /h2, 

CH4, and CO. Results will be combined with observations from the UMCP Cessna and 

Purdue/SUNY Duchess. By examining the concentrations upwind and downwind of urban areas, 

we can estimate the mass flux of each gas. We also look at ratios of gases.   

CO2 Levels Before and After Start of OVID-19 Response Activities Measured by UMCP Research Aircraft 

 
Methane (CH4) Levels Before and After Start of COVID-19 Response Activities Measured by UMCP Research 

Aircraft 
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How to interpret the aircraft data.  These four graphs show the CO2 and CH4 GHG data collected by the UMCP aircraft on 2/14/20 and 

4/16/20.  The lines follow the flight path for each day.  The colors show measured concentrations.  Reds indicate higher amounts.  Blue 

indicates lower amounts. Both CO2 and CH4 are lower after start of social distancing, but CO2 shows a greater impact. 


